Two preliminary measurements of beauty production in events with two jets at HERA are presented. The first exploits the new ZEUS microvertex detector to measure the b content of a sample of events with two jets and a muon. The second is a measurement by the H1 collaboration based on inclusive lifetime tagging. The results are in agreement with previous measurements and with QCD predictions.
Introduction
The production of beauty quarks in ep collisions is a stringent test of perturbative QCD since the large quark mass provides a hard scale that should make perturbative calculations reliable. The ZEUS and H1 collaborations already published [1, 3, 2] the measurements of beauty production in events with two jets and a muon in ep collision at s ¡ 320 GeV at HERA. The production cross section was found to be consistent with next-to-leading order (NLO) QCD calculations, with the exception of a possible excess over theory found by H1 at the lowest measured transverse momentum of the muon (2¢ 5 £ p µ T £ 3 GeV). The determination of the beauty content of the dijet sample is the limiting factor in the precision of this kind of measurements. The beauty content was measured by the ZEUS collaboration using the transverse momentum of the muon with respect to the nearest jet, p rel T , which is expected to be, on average, larger for beauty than for charm and light flavours (LF) due to the large b mass. The H1 collaboration, thanks to its silicon vertex detector, could also exploit a precise measurement of the distance of closest approach of the muon track from the primary vertex to distinguish muons coming from the decay of long-lived heavy-flavoured hadrons from backgrounds, in combination with the measurement of p rel T . The ZEUS collaboration installed a microvertex detector (MVD) during the HERA luminosity upgrade (HERA-II) and can therefore exploit lifetime tagging in HERA-II data. Two preliminary results on beauty production in dijet events are presented here: the first ZEUS measurement that uses the new silicon vertex detector [4] and a measurement by H1 based on an inclusive lifetime tagging technique that does not require leptons [5] . Fig. 1(a, b) and compared to Monte Carlo templates for beauty, charm and light flavours. The excess at positive δ shows the presence of muons coming from a displaced vertex from c and b decays. The beauty content was obtained by fitting the two-dimensional distribution of the data in p rel T and δ with the MC templates. Figure 1(c) shows the 68% probability contours in the plane defined by the c and b fractions as obtained from the fit to the two-dimensional distribution and from separate fits to each variable. The b fraction from the two-dimensional fit, which gives the best precision, is f b
ZEUS results with HERA-II data

H1 results with inclusive lifetime tagging
The H1 collaboration has developed [6] a technique for the flavour analysis of jets based on the impact parameter significance S of the tracks associated to the jet, where S is defined as the distance of closest approach of a track to the event vertex divided by its uncertainty: S ¡ δ σ δ . This technique has been applied to a sample of dijet events with p
1© 8 GeV and Q 2 £ 1 GeV 2 collected during the '99-2000 running period and corresponding to an integrated luminosity of 57¢ 7 pb¤ 1 . Since the probability for finding two tracks with large impact parameter significance in the LF background is small, the second-highest significance S 2 was used to separate the b, c and LF components. Figure 3 shows the distribution of S 2 with the positive tail due to long-lived c and b hadrons contained in the jet. This method is sufficiently powerful to allow the extraction of the beauty and charm fraction in a sample that was not enriched in heavy flavours by requiring muons. The measured charm and beauty cross sections for ep as a function of the transverse momentum of the highest-p T jet and compared to the NLO QCD prediction. Charm is in good agreement with the theoretical prediction. The beauty cross-section is somewhat larger than the NLO QCD prediction in the first two bins (11 £ p j 1 T £ 15¢ 5 GeV), though still compatible within two standard deviations. Considering that the other analyses found good agreement in this range, this excess can be probably ascribed to a fluctuation.
